Cilia-associated respiratory (CAR) bacilli have been found in natural infections in r a t~,~,~,~J~ mice,6 rabbit^,^ and cattle4. This bacillus does not grow in routine microbiologic media; it grows in chicken embryo allantoic f l~i d ,~,~,~ and it was cultured on a modified artificial medium for the first time in 1992.9 Although it has been reported that the CAR bacillus found in rats and rabbits is a single organism, most closely related to Flavobacterium ferrugineum and Flexibacter sancti,* more recently analysis of the 16s ribosomal RNA gene sequence has indicated that rats and rabbits harbor two distinct organisms and that the CAR bacillus from rabbits is most closely related to members of the genus Helicobacter. '
In rats, the CAR bacillus colonizes the ciliated epithelial cells of the respiratory tract and causes a marked peribronchial infiltration and hyperplasia of mononuclear cells that progresses with time, leading to chronic bronchitk2 In cattle, epithelial cells heavily infected with this filamentous bacillus have low numbers of ciliary axonemes, which suggests that ciliated cells are damaged.4 Pneumonia is very common in ruminants, and alteration of the mucociliary system seems to be one of the initial predisposing factors.' Accordingly, any microorganism associated with this system may be involved in the development of pneumonia. In a respiratory tract study in an experimental kid colony (Canary Islands, Spain), the CAR bacillus was an incidental ultrastructural finding. A retrospective histochemical study using silver staining methods revealed that all animals in the colony had silver-positive CAR bacilli in the respiratory tract. These results prompted a further study of paraffin-embedded caprine lung samples from the files of the Departments of Pathology of both the Veterinary Faculty of the University of Las Palmas and Cornell University (Ithaca, NY).
The CAR bacillus was initially identified in 12 3-4-monthold goat kids used for an experimental infection with mycoplasmas. The experimental design was developed at the Veterinary Faculty of Las Palmas. The kids were inoculated with two different strains of mycoplasmas belonging to the Mycoplasma mycoides type and isolated from a dairy goat farm in the Canary Islands." These animals were euthanatized between 12 hours and 12 days postinfection. None of the kids exhibited significant clinical respiratory signs during this time. At postmortem examination, tissue samples from trachea and lung were collected, fixed, and processed routinely for histologic and ultrastructural analysis.
Macroscopically, all the kids had a mild acute to subacute local progressive bronchopneumonia in the cranial lobes that was confirmed microscopically. In addition, all trachea and many bronchi presented a marked lymphoplasmocytic infiltration in the subepithelial areas. The bacilli were observed first at the ultrastructural level on the trachea and bronchus surface. These bacilli were approximately 5-8 pm long and 180-200 nm wide, and a trilaminar cell wall was observed. Each bacillus was attached to the surface of the cilium of an epithelial cell by a narrow base (approximately 100 nm). In the middle section of the bacillus, the diameter was very regular (1 80-200 nm), showing a trilaminar wall very similar to that of bacilli previously described in other specie^.*.^.^.^"
In these samples, CAR bacilli were always observed lying parallel to and among the cilia (Figs. 1, 2), as previously r e p~r t e d .~,~.~J~ Mycoplasmas were frequently observed with CAR bacilli in those ciliated cells from all the animals investigated.
Subsequently and retrospectively, tissue sections of paraffin-embedded material from kid lungs from the Canary Islands were studied with the Warthin-Starry silver method. All samples analyzed showed numerous silver-positive bacilli at different levels of the respiratory tract, including trachea, bronchi, and brochioles. In addition, a slight to mild subepithelial infiltration of lymphocytes, plasma cells, and neutrophils was also seen. The presence of CAR bacilli was also associated with desquamated epithelial cells and cell debris.
Immunohistochemical techniques were used to detect mycoplasmas on paraffin-embedded sections using anti-M. mycoides hyperimmune sera raised in rabbits. Immunoreactivity was strong in all bronchi where CAR bacilli and mycoplasmas were ultrastructurally detected. Anti-rat CAR bacillus antibody (supplied by Dr. Matsushita) and immunohistochemical methods (indirect immunofluoresce and avidin-biotin-peroxidase method) used on paraffin-embedded sections have so far yielded negative results.
Embryonated chicken eggs were inoculated by the allantoic route with an inoculum obtained from washing and scraping of the kid lower trachea as described previously.* Filamentous bacteria with the same morphology as reported by other^*.^.^,^^ were demonstrated 4 days postinoculation within the allantoic sac of an embryonated chicken egg.
Several months later, a retrospective search using the Warthin-Starry technique was carried out on paraffin-embedded lungs from goats necropsied at the Veterinary College of Cornell University. In the ultrastructural study, one 2-month-old kid out of 10 animals examined showed filamentous silver-positive bacilli associated with ciliated cells. This animal also had a lymphoplasmocytic infiltration in subepithelial areas of trachea and bronchi.
The present results demonstrate 1) the presence of CAR bacillus in goats, 2) that the morphology of these bacilli is similar to that of bacilli described previously in other spec i e~, * .~.~.~. '~ and 3 ) the probable widespread distribution of this silver-positive filamentous bacillus, having been reported from two very distant points in the world. In addition, the presence of immunoglobulins directed against the CAR bacillus in hyperimmune sera raised in rabbits against mycoplasma antigens should be accounted for when performing immunohistochemical stains with these sera, because CAR bacillus is well known in this species9 If the antibodies were preexisting in the rabbits and reacted with paraffin-embedded tissue but the anti-rat CAR bacillus antibodies did not react, then that might be evidence that the goat CAR bacillus is more closely related to the rabbit bacillus than to the rat bacillus. Morphological evidence of CAR bacillus has not been previously reported in goats, and further investigations are currently underway on isolation, identification, and pathogenicity of these bacteria. Abstract. Juvenile rhabdomyosarcomas were diagnosed in two young dogs based on the results of histopathology, phosphotungstic acid-hematoxylin stain, immunohistochemistry, and the age of the dogs. One dog, an 1 I-month-old Rottweiler, had tumor masses in the maxillary gingiva and the urinary bladder. Histologically, the gingival mass was an alveolar type of rhabdomyosarcoma and the urinary bladder mass was an embryonal type. The other dog, a 1.5-year-old Basset Hound, had an embryonal rhabdomyosarcoma involving the oropharynx and the temporal muscles, with metastasis to the regional lymph node and lungs. Key words: Dog; head; rhabdomysarcoma; urinary bladder.
Juvenile Rhabdomyosarcomas in Two Dogs
Rhabdomyosarcomas spontaneously arising in skeletal muscles are rare in domestic animak3 In humans, rhabdomyosarcoma is the most common soft tissue tumor in infants and children under 15 years of age, comprising about 50% of all childhood soft tissue neoplasm^.^^^ Rhabdomyosarcomas are classified into three main types based on the histological features: pleomorphic, embryonal, and The term "botryoid" (e.g., botryoid rhabdomyosarcoma) has been used to describe the fancied grapelike myxoid and lobulated gross appearance of the tumor protruding from a mucous membrane such as the urinary bladder and u t e r u~.~J The majority of pleomorphic rhabdomyosarcomas have occurred in adults, whereas the alveolar and embryonal types occur in young individuals and hence are collectively referred to as juvenile rhabdomyosarcomas.2~s Domestic animals with rhabdomyosarcomas have a broad age range with a mean age of 2-3 years3 There is no clear pattern of site prevalence except for high incidences of botryoid rhabdomyosarcomas in the urinary bladder of In this report, we describe juvenile rhabdomyosarcomas in two young dogs. Dog No. 1 was an 1 1-month-old female Rottweiler that had been unresponsive to the treatment for clinically diag-nosed cystitis for 2 weeks. At the follow-up examination 2 weeks later, the owner described a right maxillary swelling that had been rapidly growing for the last 5 days. Physical examination revealed a firm, tan 2.5x 2-cm ulcerated, protruding mass in the gingiva of the right maxilla at the level of the upper fourth premolar and first molar. A wedge biopsy sample of the mass was submitted to the Louisiana Veterinary Medical Diagnostic Laboratory and was histologically diagnosed as an anaplastic sarcoma. Because of the dog's deteriorating health and the poor prognosis, the owner selected euthanasia. Necropsy was performed by the clinician 2 weeks after the biopsy. The only significant abnormalities were found in the right maxillary gingiva and the urinary bladder. The right maxillary gingiva had a poorly defined firm, red ulcerated mass approximately 3 x 5 cm in size. The cut surface was diffusely light tan with multifocal soft red foci. The maxilla did not appear to be involved. The urinary bladder had a 3-cm-diameter greyish white nodular "botryoid" mass protruding from the mucosal surface of the trigonal region. The mass was multilobulated, soft, and generally white on cut surface, with scattered foci of hemorrhage. No evidence of metastasis or other gross abnormalities was
